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Figure 6 compares the performance of varying charging levels 
at higher utilization rates. The 50 kW DCFC stations break even 
or achieve profit at 10 charges per day under all utility rate 
schedules considered by this study. Higher power levels (faster 
charging) present more difficult economics under the current rate 
design paradigm. Upgrading from 50 kW to 150 kW results in 
DCFC stations no longer breaking even in more than half of utility 
rate schedules. The number of utility rates that offer favorable 
economics continues to decline at 350 kW and 450 kW. This is 
a result of demand charges, which are determined by the peak 
demand seen at the facility for each month, typically measured 
across a single 15-minute interval. A single charger operating at its 

full capacity of 50 kW will incur a corresponding demand charge 
(between $2 and $14 per kW) for 50 kW each month. 

This analysis found that demand charges are one of the most 
significant cost factors in DCFC operation. As seen in figure 6, 
DCFC economics are challenging at higher power levels such as 
350 kW and 450 kW, where nearly all stations that break even 
or profit are those operating in utility territories where there is no 
demand charge.

To determine the relative impact of each cost component, the 
volumetric energy costs, demand charge costs, and fixed costs 
were calculated for up to 10 charges per day at each power level. 
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Figure 6. Break even performance of DCFC stations under each utility rate schedule at 10 charges per day with increasing charging 
levels (50 kW, 150 kW, 350 kW, and 450 kW). Red circles are stations where incurred annual costs are greater than revenues. 
Green circles are stations that break even or profit.
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Figures 7 and 8 present the resulting cost components. In each 
case of charging level, demand charges remain constant across 
all utilization levels while volumetric charges grow with increased 
utilization. Assuming that charging station operation would not 
exceed the total power capacity of the charger, a 50 kW charger 
would not incur demand charges (per kW) that exceed the 50 
kW demand level. Growing utilization does increase the amount 
of energy that is delivered to customers, however, and thus the 
volumetric energy charge (per kWh) also increases.

A 150 kW or 350 kW DCFC station may deliver the same amount 
of energy over a time period as a 50 kW DCFC station. Thus, 
volumetric energy charges are not correlated with charging power 
levels and remain flat as charging level increases to 150 kW, 350 
kW, 450 kW, and so on. Demand charges, however, are intrinsically 
correlated with charging power levels, resulting in significantly 

increased demand charges with upgraded power levels. A 
comparison of the annual electrical costs charts in Figures 7 and 8 
shows that while volumetric energy charges can be seen increasing 
with utilization rates, the increased demand charges are of much 
higher magnitude as the power level is increased.

The share of costs charts in figures 7 and 8 also report the 
share of fixed costs, which include the non-electrical costs of 
running a DCFC station (such as payment system software 
and communications). For lower-power levels such as 50 kW, 
fixed costs do represent a significant portion of overall costs. As 
utilization increases, however, costs incurred by volumetric energy 
charges outpace fixed costs. Additionally, as power levels increase 
to 150 kW, 350 kW, and 450 kW, the costs incurred by demand 
charges represent by far the largest share of the total cost.
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Figure 7. DCFC station costs by charges per day: 50 kW and 150 kW chargers
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Figure 8. DCFC Station costs by charges per day: 350 kW and 450 kW chargers
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Figure 9 demonstrates the impact of both increased utilization 
and increased charging rate power levels on the demand charge 
share of DCFC station costs. In all power levels, increased 
utilization will decrease the share of demand charge costs as the 
amount of energy supplied by the DCFC increases. At 50 kW, 
increasing utilization by a factor of 10 from one charge per day to 
10 charges per day will decrease the demand charge share by 
about 15 percent from 38.5 percent of total costs to 23.3 percent. 
At 450 kW, the share is reduced by only about 12 percent, from 
84.9 percent to 73.2 percent. Meanwhile, upgrading charging 
power levels from 50 kW to 450 kW (by a factor of 9) results in 
significantly greater growth in demand charge share of total costs. 
At a low utilization rate of 1 charge per day, the demand charge 
share increases by 46 percent from 38.5 percent at 50 kW to 84.9 
percent at 450 kW. At higher utilization rates, a similar increase of 
about 50 percent is seen, with the demand charge share of total 
costs of 23.3 percent at 50 kW growing to 73.2 percent at 450 kW. 

It is clear from these results that demand charges are a primary 
factor in DCFC station economics, representing the majority of 

costs in most scenarios studied by this analysis. As a result, 
the demand charges present in utility rate schedules are a key 
determining component of a DCFC station’s ability to break even or 
generate profit. Figure 6 above demonstrates that the only DCFC 
stations able to break even at higher charging rate power levels are 
those that are subject to utility rates with reduced or no demand 
charges.

Figure 10 illustrates the break-even threshold of DCFC stations at 
utilization rates between 2 and 10 charges per day. The horizontal 
axis reports feasible demand charges along the breakeven 
threshold lines, while the vertical axis reports feasible energy 
charges. At each utilization rate, a DCFC station would be expected 
to break even at energy and demand charges anywhere along 
that line. The average of energy and demand charges rate (about 
$0.07 / kWh and $6.6 / kW) studied in this analysis along the M2M 
corridor is shown as a red dot. According to the placement of the 
average rate schedule, a 150 kW DCFC station operating in the 
M2M Corridor region would need a utilization rate between 7 and 8 
charges per day to economically break even.

Figure 9. Demand charge share of DCFC station costs across kW power levels
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Figure 10: Break-even thresholds by utilization rate at 150 kW
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The capital costs of DCFC construction and installation are a 
significant expense. Depending on the business plan and mode 
of operation for a particular DCFC, capital and operation costs are 
often covered by two separate entities. DCFC stations considered 
in discussions that occurred as a part this analysis were often paid 
for by grants or sponsorships, or were covered by the site host 
while operated by an EV charging station service provider. Thus, 
the operational costs discussed by this paper generally do not 

include financed or amortized capital costs. Figure 10 illustrates 
the impact of including amortized capital costs in the break even 
considerations for 50 kW, 150 kW, and 350 kW DCFC stations, 
with the average M2M corridor rate schedule shown as a red circle. 
The overall impact of including capital costs in annual finances is 
an increase in the utilization rates required to break even. At power 
levels above 150 kW, utilization rates greater than 10 charges per 
day are required for positive financial performance.

Table 2: Charges per day needed to break even with and without capital costs

Charger Level
Break Even Charges Per Day

Including 
Capital Cost

Excluding 
Capital Cost

50 kW 7 4

100 kW 14 7

150 kW 18 9

350 kW 40 19

450 kW 51 24
Based on modeled average rates
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Figure 11: Impact of capital cost on DCFC station break even threshold
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This section discusses specific approaches to demand charges by different utilities that try to strike a balance between protecting the 
electricity system and utility customers from highly variable load, while also creating economic conditions that allow DCFC to operate and 
capture the benefits that result from increased EV adoption enabled by DCFC availability. 

Case Studies

Case Study: Xcel Energy’s “Rule of 100”
As noted above, DC fast chargers may often result in high peak demand (kW) due to their power level while not actually using very large 

amounts of energy (kWh). Under standard rates posted by most of the utilities in this study, this can result in high demand charges that make 

the economics of operating a DCFC station difficult until utilization levels increase. As this situation may arise at facilities in other industries or 

sectors, some utilities have established procedures for balancing high demand charges when usage is relatively low. The study authors spoke to 

Xcel Energy to hear their perspective of the need and usefulness of such demand charge adjustments.

In some areas of its service territory, including Minnesota, Xcel Energy has established a “demand limiter” provision that limits the billable kW 

quantity used to calculate demand charges. This provision applies when a customer has a relatively high level of peak kW demand compared to 

their total kWh energy usage. It functions to effectively cap monthly customer bills to an average price per kWh.

The demand limiter provision produces a maximum average price that is simply the total of the energy charge and the demand charge divided 

by 100 hours. For example, with an energy rate of 5 cents per kWh and a demand rate of $10 per kW, the maximum average price is the total 

of 5 cents per kWh energy rate and 10 cents per kWh from the demand rate (based on $10 per kW divided by 100 hours), which is 15 cents per 

kWh.

Prior to the demand limiter provision, a specific fixed maximum price per kWh was used. Because this required a manual reset for each change 

in energy or demand rates, the demand limiter provision was developed to automate the process and eliminate the need for a separate maximum 

price rate component. In addition to administrative simplicity, the provision also provides a directly recognizable revenue impact by its effect on 

historical billed demand quantities.

The relative level of peak demand and energy use is measured as “hours use” (which is the measure used in the demand limiter provision 

for 100 hours use) and is calculated by kWh divided by kW. Load factor is another more common measure of the relationship between kWh 

energy and kW demand, which is derived from the hours use measurement. For example, 100 hours use out of a total 730 hours for a month is 

approximately a 14 percent load factor.

Xcel’s demand limiter provision provides a reasonable and practical cap on the average price per kWh, which can otherwise be excessive when 

customer usage at a very low load factor is applied to a demand-billed rate schedule. There is a widely recognized cost basis for the limiter 

provision. At the charging session lengths and utilization levels studied in the analysis for this white paper, DCFC stations load factors reached 

a maximum of 11.5 percent while having relatively high peak demands. As customer load factors progressively decline from an average level 

across the customer base, the probability of a customer peak demand occurring during a system peak times drops at a faster rate than the 

load factor. This relationship is known as the “Bary Curve” in the electric utility industry. This cost basis applies to generation and transmission 

system costs, but not to distribution system costs.

Example rates, not meant to convey actual utility rates
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Case Study: Pacific Gas & Electric Commercial EV Rate Proposal

Pacific Gas and Electric (PG&E) is working on new commercial EV rate plans to support EV adoption. These rates propose to use a monthly subscription model 

while eliminating demand charges. PG&E is tentatively planning two commercial EVs (CEVs): CEV-Small for charging installations up to 100 kW; and CEV-

Large for charging installations over 100 kW.

The CEV rate includes a consistent monthly subscription charge based on the customer’s chosen power (kW) level and an energy usage charge based on time-

of-day pricing. Charging is actually cheapest mid-day, when renewable energy generation is at its highest on PG&E’s system. Customers do pay an overage fee 

if their power level exceeds their subscribed level.

Replacing demand charges with a consistent monthly subscription fee can greatly alleviate many of the concerns and uncertainty with demand charges. 

Based on PG&E’s modeling, the CEV rates provide EV charging at significantly cheaper costs than the equivalent gas or diesel prices, as well as their current 

commercial and industrial rates.

Note: the PG&E rates proposed here are preliminary and subject to California Public Utilities Commission review.

PG&E Commercial EV Rate Plans

CEV Small CEV Large

Up to 100 kW Over 100 kW

Smaller workplaces & multi-family 
dwellings

Fleets, large commercial spaces, 
fast charging

Options for secondary and primary 
voltage service

Lower Cost $ / 10 kW Higher Cost $ / 50 kW
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According to a review of the existing literature, availability of DCFC is critical to enabling increased EV adoption. Even though the majority 
of charging by EV drivers is home and workplace charging, publicly accessible DCFC infrastructure is necessary for enabling adoption and 
necessary to allow for longer trips. 

Level 2 charging at home and work offers the greatest opportunity for managed charging to offer grid benefits, for example by avoiding on-
peak charging, increasing off-peak charging, and integrating off-peak generation of renewables. The benefits of managed Level 2 charging 
for the electric grid may not be as large without the existence of DCFC to remove a significant barrier to increased adoption.

By studying actual utility rate structures for a variety of utilities across the I-94 corridor from Minnesota to Michigan, we were able to model 
the likely economics of operating DCFC based on realistic assumptions about capital and non-energy operating costs and usage. We 
learned the following:

• Relatively low usage in the near-term translates to relatively low revenue from users.

• Demand charges are a high percentage of the overall cost of operating DCFC, as compared to energy costs and non-energy 
operating costs. This is exacerbated with higher-power and faster DCFC equipment.

• With lower capacity DCFC (50kW), profitability is linked with utilization rate and is highly variable based on demand charge tariffs. A 
50 kW DCFC operates profitably in none of the utility service territories at 1 charge per day and all of them at 10 charges per day. 
Because charger utilization is expected to be low in early years and higher in the future, higher utilization could eventually solve the 
market failure for DCFC at 50 kW. This may or may not be sufficient to result in third-party investment. The lack of profitability of 50 
kW in every utility service territory and at low to medium levels of utilization will make it difficult to build a truly comprehensive DCFC 
network and make a more fragmented network more likely. 

• The barrier to economic feasibility presented by demand charges is greater for higher capacity DCFC, which many industry experts 
expect will be needed in the future to allow for faster charging rates. For 150 kW, 350 kW, and 450 kW DCFC equipment, a minority 
of utility demand charge tariffs allowed for profitable operation, even at utilization levels as high as 10 charges per day.

• There is a high degree of variability among utilities in terms of their demand charge tariffs. Some utilities have more “DCFC-friendly” 
tariffs that result in DCFC systems operating profitably across a wider range of operating conditions (see this paper’s case studies 
from Xcel Energy and PG&E). Many utilities have demand charge tariffs that make it difficult for DCFC to operate under many or most 
utilization levels.

• It is expected that DCFC systems will have low-utilization rates near term, and for utilization to increase over time as EV adoption 
increases (which will be enabled in part by increasing access to DCFC and network effects of building more chargers). Our analysis 
suggests that the conditions that are likely to facilitate increased DCFC availability in the region are a combination of reducing DCFC 
capital costs, which could come through state or utility cost-share in combination with private investment, and adjusting demand 
charge tariffs.

Demand charges exist for a reason and all utilities will have a different approach to this challenge based on their individual system and 
customer base. This analysis is not intended to create a “one-size-fits-all” approach, but to give utilities and regulators informational tools to 
address this problem in the way that works best for their system and customers.

Discussion
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